Background and Aims
"Acute abdomen" is difficult to define but of vital importance to diagnosis. It is essential to recognize an acute abdominal emergency since surgery, when necessary, should not be delayed. Patients present with various combinations of symptoms such as pain, collapse, cardiovascular complications, but not all of the clinical features are present in each patient [1] . Severe pain is the most striking symptom and is often widespread. The essential dilemma is when facing a patient with diabetic ketoacidosis and signs of acute abdomen. Ketoacidosis may be the consequence of non-surgical diseases and digestive signs could appear due to metabolic decompensation, but they also can be secondary to a genuine acute abdomen [2] . The purpose of this paper was to analyze morbidity and mortality encountered in patients with acute abdomen and diabetes in comparison with non-diabetic patients. From this analysis we can draw conclusions in order to improve the treatment of these patients. 
Material and Methods

We
Results
Demographic data
Patients were predominantly female (61.78% versus 38.22%), yielding a ratio female / male 1.6: 1. The female/male ratio in nondiabetics was 1.6 while in diabetics this ratio was 1.4, as shown in Table 1 . In the group of non-diabetic patients with acute abdomen over 60% were aged between 30-69 years, while in the group of diabetic patients with acute abdomen the majority (85.86%) were aged >50 years.
We noted a significant number of patients diagnosed with diabetes on admission (16.39%) as shown in Table 2 . Most diabetics were under oral antidiabetic therapy (57.79%).
Analyzing the average time from acute abdomen symptoms onset to admission, it was found that the disease evolved for an average of 33.52 hours before admission, duration significantly higher in men than women (35.64 hours versus 32.21 hours, p <0.0001) as shown in Table 3 . In non-diabetic patients duration from onset to admission was significantly higher in men than in women (34.56 hours versus 29.04 hours, p <0.0001), while in diabetics this was significantly higher in females than in males (56.64 hours versus 42.72 hours, p <0.0001). Mean fasting blood glucose level before surgery in the entire cohort was 120.4 ± 37.9 mg / dl. As expected, non-diabetic subjects had lower levels of pre-operative fasting glucose levels (112.6 ± 28.2 mg / dl) compared to patients with a known history of diabetes (154.42 ± 17.83 mg / dl, p <0.0001). Blood glucose level on the first day after surgery was 160.89 ± 19.44 mg / dL in patients with diabetes and 132.2 ± 27.6 mg / dl in non-diabetic subjects; both values were higher than those reported during subsequent hospitalization (147.91 ± 19.20 and 114.5 ± 21.2 mg / dl, respectively, p <0.0001) as shown in Table 4 . After surgery, 39.99% (192) of diabetic patients had blood glucose> 140 mg / dl; three quarters (144) had blood glucose levels between 141 and 180 mg / dl, and the rest (48) had blood glucose e> 180 mg / dl. Clinically significant hyperglycemia (defined as blood glucose > 180 mg / dl) was observed in 7.78% (38) of diabetic patients prior to surgery, 17.2% (84) of diabetic on the day of surgery and 9.83% (48) of diabetic patients in the postoperative period (2-10 days).
The study of morbidity and mortality
Of the 4021 patients admitted to the study, 606 had postoperative surgical complications, 885 had general medical complications, and 2530 had no postoperative morbidity as shown in Table 5 . In diabetic patients the presence of surgical postoperative complications was recorded in 36.27% cases, significantly higher than in nondiabetic patients (14.43%, p <0.0001). The relative risk was 1.26, so there is an increased risk of postoperative surgical morbidity in diabetic patients compared to non-diabetics. The increased risk was found for wound infection, hematoma and intestinal fistulas as shown in Table 5 . In terms of overall medical complications, we noted an increased risk of sepsis, metabolic imbalance, pneumonia, urinary tract infection, acute renal failure and cardiovascular complications in diabetic patients compared to non-diabetics as shown in Table 5 .
Overall, the average length of stay in the Surgical Clinic is 3.8 days. In acute abdomen cases without complications, average hospitalization duration is 5.1 days in nondiabetics while in diabetic patients with acute abdomen the average length of stay is 7.8 days.
In the present study, the presence of morbidity prolonged the average length of stay by approximately 5 days for non-diabetic patients and 10.2 days for diabetic patients, with statistically significant difference between the two groups (p <0.0001). Also, the number of days spent in ICU (Intensive Care Unit) ward was higher in diabetic patients with acute abdomen compared to non-diabetics, with statistically significant difference (p <0.0001) as shown in Table 6 . In our study group we registered 238 deaths, giving a mortality of 5.92%, significantly higher postoperative than preoperative (4.63% versus 1.29%, p <0.0001). The mortality was significantly higher in diabetic patients than in non-diabetics (9.84% vs. 5.38%, p = 0.0018). There was an increased risk of post-operative mortality in diabetic patients compared to nondiabetics (p = 0.0049) as shown in Table 7 .
Overall, mortality was significantly higher in men than women (7.16% vs. 5.15%) as shown in Table 7 . In non-diabetic patients mortality was significantly higher in men than in women (6.75% vs. 4.55%, p = 0.0063, Chi-square test), whereas in the case of diabetic patients mortality was approximately equal (9.85 % versus 9.82%, p = 0.8854).
The maximum mortality was recorded in patients presenting with entero-mesenteric infarction (16.67%). The mortality for acute pancreatitis was 9.09%, followed by the hemorrhagic form (6.71%) and peritonitis (6.21%) as shown in Table 7 .
In both non-diabetic and diabetic patients, the highest mortality was recorded for enteromesenteric infarction (11.76% and 25.00%), followed by peritonitis (5.65% vs. 10.94, RR = 1.0593 / p = 0.0105) and acute pancreatitis (8.59% and 11.54%). Regardless of the form of acute abdomen, mortality was higher in diabetics compared to non-diabetics but not statistically significant, except for the peritonitis as shown in Table 7 .
Discussion
Infections represent 66% of postoperative complications and cause nearly a quarter of perioperative deaths in patients with diabetes [4] . Data suggest impaired leukocyte function, including chemotaxis and phagocytic activity modification. Development of perioperative hyperglycaemia has been shown to be a sensitive predictor of nosocomial infection in small observational studies in general surgery [5] .A strict glycemic control is important to minimize infection.
Data from observational studies suggest that in surgical patients with and without diabetes, the tight control of blood glucose level affects positively the morbidity and mortality in a variety of surgical populations [6, 7] . Surgical postoperative morbidity was present in 15.06% of patients, the most frequent complications being wound infections and hematoma (12.58%), followed by postoperative fistulas in 2.48% of cases. Medical morbidity was present in 22.01% of patients and was characterized by the presence of pneumonia, cardiovascular complications, acute renal failure, urinary tract infection, sepsis, metabolic disorders and neurological disorders. In the present study, the presence of morbidity prolonged the average length of stay in the surgical unit by approximately 5 days for nondiabetic patients and 10.2 days for diabetic patients, and also the time spent in ICU ward. In our study group 238 deaths were registered, resulting in an overall mortality of 5.92%, significantly higher in diabetic than in nondiabetic patients (9.84% versus 5.38%, p = 0.0018).
It is estimated that 25% of diabetic patients will require surgery [8] . In different studies, the mortality rate in patients with diabetes was estimated to be up to five times higher than nondiabetic patients due to multiple organ failure [8, 9] . In our study mortality was almost double in diabetics compared to non-diabetic patients. Chronic complications resulting from microangiopathy (retinopathy, nephropathy and neuropathy) and macroangiopathy (atherosclerosis) directly increase the need for surgery and also the risk for surgical complications due to infections and vasculopathy [9] .
In addition to postoperative infectious complications, postoperative myocardial ischemia is increased in patients with diabetes undergoing cardiac and noncardiac surgery [9] . Data from observational studies suggest that in surgical patients with or without diabetes, strict glycemic control positively influences morbidity and mortality in a variety of surgical populations [10, 11] . Although intensive glycemic control continues to be the standard of care in diabetic patients, there is also the risk of hypoglycaemic events which can increase morbidity and mortality [12] . The goal is to find a balance in this situation, so that current guidelines recommend a less strict glycemic control, usually with a blood glucose target of 130-180 mg / dL [13, 14] .
Conclusions
The association of acute abdomen -diabetes remains a diagnostic and therapeutic challenge. Our study shows once again the high rate of complications and mortality in this pathological association. Presence of infection creates proper ground for complications. It requires quick diagnosis and proper therapy, using our existing diagnostic and therapeutic resources. The target must be to bring the incidence of complications and mortality to the values found in non-diabetic patients with acute abdomen.
